Mastitis caused by Streptococcus uberis is a hazardous clinical disease in dairy 15 animals. In this study, the role of Toll-like receptors (TLRs) and TLR-mediated 16 signaling pathways in mastitis caused by S. uberis was investigated using mouse 17 models and mammary epithelial cells (MECs). We used S. uberis to infect mammary 18 glands of wild type, TLR2 / and TLR4 / mice and quantified the adaptor molecules in 19 TLR signaling pathways, proinflammatory cytokines, tissue damage and bacterial 20 count in mammary glands. When compared with TLR4 deficiency, TLR2 deficiency 21 induced more severe pathological changes through myeloid differentiation primary 22 response 88 (MyD88)-mediated signaling pathways during S. uberis infection. In 23 MECs, TLR2 detected S. uberis infection and induced mitochondrial reactive oxygen 24 species (mROS) to assist host control of secretion of inflammatory factors and 25 elimination of intracellular S. uberis. Our results demonstrate that TLR2-mediated 26 mROS have a significant effect on S. uberis-induced host defense responses in 27 mammary glands as well as MECs.
Introduction
the massive release of cytokines can cause irreversible damage to tissues. Here, we 133 investigated the role of TNF-α, IL-1β and IL-6 in response to S. uberis infection in 134 TLR2  /  and TLR4 /  mice (Fig 2A and 2B) . S. uberis challenge increased TNF-α level 135 significantly in WT, TLR2  /  and TLR4  /  mice (P < 0.05). Compared with 136 corresponding WT mice, TNF-α and IL-1β in TLR2 / mice and TNF-α in TLR4 / mice 137 significantly decreased (P < 0.05). These results indicate that TLR2 and TLR4 138 deficiency affected secretion of cytokines in S.uberis infection. [20, 21] . We assessed the expression of MyD88 and TRIF respectively by 143 immunohistochemistry in mammary glands, which are the key molecules of the 144 MyD88-dependent or independent signaling pathways. There was a significant 145 increase in MyD88 but not TRIF expression in WT, TLR2 / and TLR4 / mice (P < 0.05). 146 Lower levels of MyD88 were observed in TLR2  /  and TLR4  /  mice compared with 147 WT mice (P < 0.05; Fig 3A and 3B ). As the main functional cells in mammary glands, 148 our former study had established that MECs played a key role in anti-infection 149 response in mammary glands. We also detected that interference of TLR2 and/or 150 TLR4 by specific siRNA significantly decreased MyD88 expression in S. uberis 151 infection (P < 0.05; Fig 3C, 3D respectively. GKT137831 and NG25, simultaneously or separately, reduced the 196 generation of ROS but not mROS after challenge with S. uberis (P < 0.05; Fig 6A) . The 197 bacterial counts of S. uberis in MECs were significantly higher in the inhibitor-treated groups (P < 0.05) ( Fig 6B) . We inhibited production of mROS by siECSIT to establish 199 mROS role in regulating inflammation and anti-S. uberis activity. ROS and mROS 200 levels decreased significantly after using siECSIT (P < 0.05; Fig 6D) . Similar results 201 were observed for TNF-α, IL-1β and IL-6 expression; their levels were up-regulated 202 after S. uberis infection while siECSIT reduced them ( Fig 6E) . The bacterial counts of 203 S. uberis in MECs were significantly higher in the siECSIT treatment group (Fig 6F) . [3]. We suggest that TLR2-mediated mROS are involved in S. uberis infection. To 297 confirm our hypothesis, GKT137831 and NG25 were used alone or simultaneously to 298 suppress ROS from NOX complexes and production of proinflammatory cytokines.
299
We found that the antibacterial activity of MECs was restrained to some extent, and 300 this established that ROS from NOX complexes and cytokines were involved in the 301 host defensive reaction. This is consistent with our previous study [28] . Furthermore, 
